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cord the exact temperature at any hour it may be deemed 
desirable, and by its means, and with experiments carried 
over some period of time, we may be able to determine 
with a degree of accuracy hitherto only approximately 
arrived at, which are the coldest or warmest periods of 
the days or nights. 


ON SOME RECENT ASTRONOMICAL SPE¬ 
CULATIONS IN THEIR RELATION TO 
GEOLOGY * 

I HAVE called my subject speculations, because in the 
present state of the inquiry there are so many ques¬ 
tions that can be looked upon in no other light. At the 
same time it appears to me very desirable that certain 
facts should be examined from this new point of view, if 
only to lead to researches which otherwise would not 
have claimed attention. What I then propose is to con¬ 
sider the bearing on certain geological questions of the 
new view's of Mr" Lockyer respecting the constitution of 
matter, as indicated by a comparison of the spectra of the 
various classes of stars, and the probable effects of a 
change in the constitution of our sun.f 

Sir W. Thomson has contended that the sun cannot 
have continued to give out heat and light for so long a 
period as has been assumed by many geologists, and has 
concluded that it was “ on the whole most probable that 
it has not illuminated the earth for ioo millions of years, 
and almost certain that it has not done so for 500 mil¬ 
lions.'’! Prof. Huxley made this question the subject of his 
address to the Geological Society in 1869, but the argu¬ 
ment on both sides was on the supposition that the con¬ 
stitution of matter is such that from the earliest epoch 
the heat and light given off had been derived mainly, if 
not entirely, from the simple cooling of a heated body. If, 
however, Mr. Lockyer’s views be true, the sun at the 
earliest period must have consisted of matter in a more 
dissociated condition than at present, and, as he points 
out, in combining so as to give rise to other so-called 
elementary substances, probably a large extra amount of 
heat and light would be set free. The result of this 
appears to me to be that when the general temperature 
was that at which such a dissociation occurs, the sun’s 
energy would continue nearly the same for a period which 
in the present state of our knowledge cannot be deter¬ 
mined, but which would probably be of vast duration ; 
and not only so, but the cooling would be more uniform 
from the first, and not subject to so great a variation as 
would occur in the case of an intensely-heated body cool¬ 
ing without any physical change in its constituents. If 
this be so, the length of time during which our globe may 
have been receiving such an amount of heat and light as 
would be compatible with the existence of animals and 
plants may well have been as great as that demanded by 
any of the supporters of evolutionary theories. 

Though there would be such an approximate uniformity 
for a vast period, yet still at the earliest epoch, the physical 
state of the sun would not have been the same as now, 
and it becomes important to consider what effect this may 
have produced on life on the globe. According to Mr. 
Lockyer’s views the sun at an early period had much the 
same physical constitution as the stars of the type of 
Sirius, giving off light of a whiter or bluer character, i.e. 
the rays at the blue end of the spectrum were relatively 
stronger than at present, whilst in future ages they would 
become more feeble, and the sun pass into the condition 
of stars of the red type. What then would be the effect 
of the greater intensity of the rays at the blue end of 

* An abstract of a paper read before the Sheffield Literary and Philos©’ 
phical Society, Feb. 3, 1874, by H. C. Sorby» F,R=S« 
t Comptes Rendus, Dec. 8, 3873. 
j Brit, Ass.hReport, 1861, p. 28. 
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the spectrum on animals and plants at early geological 
epochs ? This question clearly indicates the importance 
of future experimental inquiries, directed to this particular 
subject, but at the same time it may be well to consider 
the bearing of what is already known. In the present 
state of our knowledge no facts seem more likely to help 
towards a conclusion than those connected with the dis¬ 
tribution in plants of the more important of the coloured 
substances which absorb different rays of light. I have 
found that there is an intimate relation between their 
optical and chemical characters, and that these are also 
related to the development of the individual plants, 
and to the structural development of mature plants 
of different classes. Taken as a whole, in advancing 
from a more rudimentary condition, there is in each 
case a farther and farther departure from such co¬ 
louring-matters as can be formed artificially, and a 
relatively greater and greater production of those which 
are more and more easily decomposed by light, when 
not protected by the constructive energy of the living 
plants. This destructive action is due relatively more to 
the rays at the blue end of the spectrum, whilst, at all 
events in the case of chlorophyll, the production depends 
more upon the yellow rays. Hence, by relatively in¬ 
creasing the intensity of the blue rays the destructive 
force would be relatively increased, and the constructive 
force relatively diminished. We may, perhaps, therefore 
conclude that bluer light would be relatively more favour¬ 
able to the higher classes of plants when in the early 
stage of their growth, and to the lower than to the higher 
classes when in the mature condition requisite to insure 
permanent reproduction. The former conclusion is borne 
out by Mr. Robert Hunt’s experiments, which showed that 
whilst the rays at the blue end of the spectrum 
quicken the germination of the higher classes of plants, 
it is the rays at the extreme red end which facilitate 
their flowering and the perfecting of the reproductive 
organs.* The effect of differently coloured light on the 
growth of the cryptogamia has not, I believe, been exa¬ 
mined ; but, if the principles involved in the above 
arguments be correct, they would lead us to conclude 
that at an early epoch in the history of our globe the bluer 
light of the sun would be relatively more favourable to 
the growth of larger cryptogams than to that of phaeno- 
gams. The arguments I have used do, however, involve 
so many new and imperfectly-tried general principles, that 
it would be very premature to say that the characteristic 
peculiarities of the vegetation of the earlier geological 
periods depended on this cause, and all that I contend is 
that the question deserves to be examined from this new 
point of view, since it may at all events assist in arriving 
at a true explanation. 


THE “ CHALLENGER ” EXPEDITION f 
II. 

Fernando Noronha 

nPHIS group of islands was visited by the Challenger 
on September i and 2, 1873. They consist of a 
principal island, about four miles long, and three-and-a- 
half broad, stretching about N.E. and S.W., and several 
smaller ones at the eastern extremity, known as Platform 
Island, Booby Island, St. Michael’s Mount, Egg Island, 
and Rat Island, They are situated in the Atlantic, in 
lat. 30° 50', about 200 miles from the nearest point of the 
South American coast, their entire length being about 
seven miles. The principal island is generally of a 
volcanic character, and hilly, the highest hill being about 
600 feet. On its northern coast rises to a height of 1,000 
feet what is known as the Peak. It is a peculiar-looking 

* Brit. Ass. Report, 1843, p. 35. 

f These Notes are founded on letters sent home by Mr, H. N. Mosely. 
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mass of bare rock, the summit of which is entirely devoid 
of vegetation, and quite inaccessible. The cliffs are com¬ 
posed of columnar basalt. At the eastern eqd of the 
island are some sand rocks, like that of Bermuda, and 
dunes of calcareous sand also occur. St. Michael’s 
Mount is a cone 300 feet high, composed of a mass of 
phonolith. The remaining islands are flat, composed of 
sandstone, with volcanic particles. 

It was in the dry season, which extends from July to 
December, that the Challenger visited these islands ; this 
season, however, is not one of absolute drought, parching 
up everything, but there are occasional heavy' rains. Trees 
abound on the higher parts of the island, where the land 
has not been cleared for cultivation, or where the convicts 
have not felled them for making their fishing-boats or 
rafts, the largest trees, it is said, having all disappeared 
for this purpose. Numerous creepers cluster to¬ 
gether in the branches of the trees. At the western 
extremity of the island the vegetation is thickest 
and richest, and apparently of a virgin character. 
Jatropha gossypifolia L., a large shrubby' plant, 
common in the West Indies, and also growing in 
Bahia, Mexico, and New Granada, was very abundant; 
it was in full flower, but its only foliage were tufts of 
young leaves just beneath the inflorescence, so that its 
bare stems were conspicuous among the green creepers. 
The plant was also found on St. Michael’s Mount and 
Rat Island. Another euphorbiaceous-looking plant, with 
stout thorns, was found on the principal island, but not 
on any of the others. A thorny acacia also grew on the 
shore ; and climbing round almost every tree was Abrus 
precatorius L., one of the commonest of tropical plants, 
and so well known for its pretty brilliant scarlet and 
black seeds, which are used everywhere for necklaces, 
and other ornamental purposes, and in India as a 
standard weight. This plant, however, grew only on the 
main island. Ipotnaa pes-capra. Sw. is abundant on the 
sand hills, and upon it and most of the other low-growing 
plants, Cuscuta americana L., spreads amazingly. A 
species of Cereus was abundant on the cliffs, but only' 
one grass (Oplismenus colonus H.B.) was found on the 
main island. 

Trees, bushes, and creepers cover the upper part of St. 
Michael’s Mount, which is, to a certain extent, inacces¬ 
sible, and, moreover, being so small, offers no room for 
cultivation ; therefore there is no reason to suspect that 
the plants found upon it are attributable to any other than 
a natural origin. Capparis cynophallophora L. grows in 
abundance on the summit of the mount. It is a tree 
with a stem 8 or 9 inches in diameter, and dark green 
oval lanceolate leaves. A species of Ficus with aerial 
roots grows in favourable spots, and there forms a tree 
of considerable size ; one is mentioned as having a trunk 
30 feet high, and 18 inches in diameter. On Rat Island 
the same species of Ficus was also found down near the 
sea level, where, instead of forming a tree, it becomes a 
low spreading bush, not more than 5 or 6 feet high. 
From the natural exposure of this island to the full force 
of the wind, all the plants growing here, which are mostly 
leguminous and euphorbiaceous, mingled with cucurbi- 
taceous creepers, are stunted in their growth. Although 
shady moist places occur about St. Michael’s Mount, 
neither on this nor on the main island were any' ferns, 
mosses, or hepaticse found. Lichens also are very 
scarce. 

Among the principal cultivated fruits are bananas and 
melons, the latter being very plentiful, and of a peculiarly 
fine flavour. Grapes grow well, but are not cultivated at 
the present time. Sugar-cane, cassava, maize, sweet 
potatoes, &c. are also grown in large quantities. 

Animal life is singularly scarce, two lizards being the 
only animals recorded from Fernando Noronha, one of 
which is peculiar to the island, the other being found 
also in North America. 


NOTES 

The! following intelligence with regard to the late Dr. 
Livingstone, sent by Dr. Kirk, appears in the Times of 
Tuesday:—“Lieut. Murphy, in a note addressed to me from 
M’pwapwa, a place about ten days’ journey from the coast, and 
dated the 20th of January last, says that he was then accom¬ 
panying the body, and expected to reach Bagamoio, a seaport, on 
or about the. 14th ult. Capt. Sheffe, of the Austrian ship-of- 
war Heligoland , had proceeded to the coast, and would at once 
convey the body and Lieut. Murphy’s party to Zanzibar on their 
arrival. Lieut. Cameron ;had set out for LTjiji to recover papers 
left there by Dr. Livingstone. Lieut. Murphy had been in com¬ 
munication with him subsequent to the death of Dr. Dillon, 
and was sorry to find that great difficulties impeded his onward 
progress, owing to 'the antagonism of native chiefs and the 
desertion of many of his followers on the road from Unyau- 
yembe to Ujiji. Chuma, who for eight years accompanied (lie 
Doctor in his wanderings, I learn had been into Zanzibar. He 
seems to place the position of Dr. Livingstone’s death at the 
north of Lake Bangweolo, on or about the 4th of May, 1873, 
He was probably on his way westward. A reply to the official 
telegram, regarding the disposal of the body on arrival, was 
anxiously”expected. ” 

We learn that Mrs. Arnott, the widow of the late Dr. Neil 
Arnott, has written to Dr. Lyon Playfair, the member for the 
University of Edinburgh, offering i,ooo/. for the promotion of 
Natural Philosophy in that University. 

The trustees of the late Dr. Andrew Bell, the founder of the 
Madras School, St. Andrews, have placed at the disposal of the 
Senatus of the University of St. Andrews, his native city, a 
considerable sum towards the endowment of an Education Chair 
during the present session. The Senatus has had under considera¬ 
tion the subject of a teacher’s degree, and a programme relating to 
its institution has been laid before the Education Department of 
the Government. 

At a meeting of the Sedgwick Memorial Committee held at 
Cambridge on the 11 th inst., Prof. Humphry in the chair, it was 
stated by the Treasurer that the subscriptions exceeded 10,000/., 
and that more than 7,000/. had been paid into the account of the 
fund at the several banks. The question of the site of the new 
Geological Museum, which is to constitute the memorial, was 
discussed, and the feeling of the committee was in favour of the 
space in front of the New Museum and Pembroke Street. .... 

The Italian Government has determined to send out four ex¬ 
peditions for the observation of the Transit of Venus, the main 
instrument of inquiry depended upon being the spectroscope. 
On the other hand, for reasons not far to seek, no spectroscopes 
are to be employed by the English parties. Truly “ they manage 
these things better in France,” and not only in France, but in 
America and Italy. 

To-night (Thursday) Mr. Dewar’s lecture On Dissociation 
will be given before the Chemical Society. 

At the annual meeting of the trustees of the Museum ot 
Comparative Zoology, Cambridge, U.S., held in J anuary, a com¬ 
mittee reported that to carry out the plan inaugurated by Prof. 
Agassiz, a considerably larger endowment will be necessary, and 
that the funds now on hand are not sufficient to conduct opera¬ 
tions on the present scale later than April 1, after which, unless 
an additional income of 15,000 dols. can be secured, it will be 
necessary to greatly reduce the scale of work. 30,000 dols. per 
annum is estimated as being the least sum on which the establish¬ 
ment can be maintained on a satisfactory scale. Efforts aie now 
being made to secure an endowment of 300,000 dols., of which 
about 65,000 had been contributed at a recent date. 
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